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ABSTRACT. This article provides a focused update to the clinical practice guideline on the treatment 56 

and management of patients with COVID-19, developed by the Infectious Diseases Society of America. 57 

The guideline panel presents eight new recommendations on the use of nirmatrelvir/ritonavir and 58 

remdesivir in pediatric patients with mild to moderate COVID-19. The recommendations are based on 59 

evidence derived from a systematic literature review and adhere to a standardized methodology for rating 60 

the certainty of evidence and strength of recommendation according to the GRADE (Grading of 61 

Recommendations, Assessment, Development, and Evaluation) approach.  62 
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Posted online at https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-64 

management/ on September 23, 2026. As COVID-19 treatment and management guidelines may change 65 

rapidly with evolving virus variants and ongoing research, please check the website for the most current 66 

version of this guideline.  67 

 68 

In adolescents (age 12 to <18 years) with mild to moderate COVID-19, does treatment with 69 

nirmatrelvir/ritonavir vs. no treatment result in better outcomes (e.g., time to symptom resolution, 70 

hospitalization, progression to severe or critical illness)? 71 

 72 

Recommendation: In adolescents with mild to moderate COVID-19 at high risk for progression to 73 

severe disease (Table 1), the IDSA guideline panel recommends nirmatrelvir/ritonavir over no antiviral 74 

treatment (strong recommendation, moderate certainty of evidence). 75 

Remarks:  76 

• Although the U.S. Food and Drug Administration (FDA) has approved nirmatrelvir/ritonavir for 77 

mild to moderate COVID-19 in adults, it is not approved for pediatric use. The FDA has issued 78 

an Emergency Use Authorization (EUA) for nirmatrelvir/ritonavir for treatment of mild to 79 

moderate COVID-19 within 5 days of symptom onset in adolescents (age 12 to <18 years) who 80 

weigh ≥40 kg and are at high risk for progression to severe disease. 81 



• Patients’ medications should be screened for serious drug interactions. 82 

• Dosing based on renal function: 83 

o Estimated glomerular filtration rate (eGFR) >60 ml/min: 300 mg nirmatrelvir/100 mg 84 

ritonavir every 12 hours for 5 days. 85 

o eGFR <60 mL/min and ≥30 mL/min: 150 mg nirmatrelvir/100 mg ritonavir every 12 86 

hours for 5 days. 87 

o eGFR <30 mL/min including hemodialysis: 300 mg nirmatrelvir/100 mg ritonavir once 88 

on day 1, followed by 150 mg nirmatrelvir/100 mg ritonavir once daily on days 2-5. 89 

 90 

Recommendation: In adolescents with mild to moderate COVID-19 who have several factors associated 91 

with increased but not high risk for progression to severe disease (Table 2), the IDSA guideline panel 92 

suggests nirmatrelvir/ritonavir over no antiviral treatment (conditional recommendation, low certainty of 93 

evidence). 94 

Remarks:  95 

• Patients and families who place a higher value on avoiding adverse events and/or drug-drug 96 

interactions and a lower value on the small reduction in hospitalization risk or faster symptom 97 

resolution observed in adult studies may reasonably decline nirmatrelvir/ritonavir.  98 

 99 

Recommendation: In adolescents with mild to moderate COVID-19 who have no risk factors or only 1 100 

factor associated with increased but not high risk for progression to severe disease (Table 2), the IDSA 101 

guideline panel suggests against use of nirmatrelvir/ritonavir (conditional recommendation, low certainty 102 

of evidence). 103 

 104 

In infants (age <12 months), children (age 12 months to <12 years), or adolescents (age 12 to <18 105 

years) with mild to moderate COVID-19, does treatment with remdesivir vs. no treatment result in 106 



better outcomes (e.g., time to symptom resolution, hospitalization, progression to severe or critical 107 

illness)? 108 

 109 

Recommendation: In infants, children, or adolescents with mild to moderate COVID-19 at high risk for 110 

progression to severe disease (Table 1), the IDSA guideline panel recommends remdesivir over no 111 

antiviral treatment (strong recommendation, moderate certainty of evidence). 112 

Remarks 113 

• Remdesivir has demonstrated benefit in outpatient adults with COVID-19, so it is reasonable to 114 

extrapolate a potential benefit to pediatric patients at highest risk of disease progression despite 115 

limited studies in this population.  116 

• Dosing:  117 

o Neonates weighing ≥1.5 kg (very limited data available for preterm neonates): Use 118 

lyophilized powder only. Loading dose 2.5 mg/kg on day 1, followed by 1.25 mg/kg dose 119 

once daily on days 2 and 3. 120 

o Infants, children, and adolescents: 121 

§ 1.5 to <3 kg: Use lyophilized powder only. Loading dose 2.5 mg/kg on day 1, 122 

followed by 1.25 mg/kg/dose once daily on days 2 and 3. 123 

§ 3 to <40 kg: Use lyophilized powder only. Loading dose 5 mg/kg on day 1, 124 

followed by 2.5 mg/kg/dose once daily on days 2 and 3. 125 

§ ≥40 kg: Use injection solution or lyophilized powder. Loading dose 200 mg on 126 

day 1, followed by 100 mg once daily on days 2 and 3. 127 

 128 

Recommendation: In infants with mild to moderate COVID-19 who have any factor(s) associated with 129 

increased but not high risk for progression to severe disease (Table 2), the IDSA guideline panel suggests 130 

remdesivir over no antiviral treatment (conditional recommendation, low certainty of evidence). 131 

Remarks 132 



• Compared with older children and adolescents, infants are at increased risk of progression to 133 

severe COVID-19. 134 

• Patients and families who place a higher value on avoiding daily infusions for 3 days and a lower 135 

value on the small reduction in hospitalization risk or faster symptom resolution may reasonably 136 

decline remdesivir. 137 

 138 

Recommendation: In children or adolescents with mild to moderate COVID-19 who have several factors 139 

associated with increased but not high risk for progression to severe disease (Table 2), the IDSA 140 

guideline panel suggests remdesivir over no antiviral treatment (conditional recommendation, low 141 

certainty of evidence). 142 

Remarks:  143 

• Patients and families who place a higher value on avoiding daily infusions for 3 days and a 144 

lower value on the small reduction in hospitalization risk or faster symptom resolution may 145 

reasonably decline remdesivir. 146 

 147 

Recommendation: In children or adolescents with mild to moderate COVID-19 who have only 1 factor 148 

associated with increased but not high risk (Table 2), the IDSA guideline panel suggests against use of 149 

remdesivir (conditional recommendation, low certainty of evidence). 150 

 151 

Recommendation: In infants, children, or adolescents with mild to moderate COVID-19 who have no 152 

risk factors for progression to severe disease (Tables 1 and 2), the IDSA guideline panel suggests against 153 

use of remdesivir (conditional recommendation, low certainty of evidence). 154 

 155 

Tables 1 and 2 list examples of risk factors broadly categorized by medical condition or 156 

immunosuppressive treatment (adapted from Centers for Disease Control and Prevention [CDC] guidance 157 

“People with Certain Medical Conditions and COVID-19 Risk Factors” and pediatric meta-analyses and 158 



systematic reviews) [Aparicio 2024, CDC Risk Factors, Harwood 2022]. Categorization is largely based 159 

on cohort data from the Omicron era and may not fully account for changes in population immunity or 160 

evolving variant characteristics.  161 

The risk of progression to severe COVID-19 is a continuum influenced by various factors, 162 

including the severity of risk factors and/or immunosuppression. The categorization of risk and the 163 

examples provided in Tables 1 and 2 are illustrative and not exhaustive.  164 

Table 1. Examples of factors associated with high risk of progression 
Example health condition Example therapeutics* 

• Severe combined immunodeficiency syndrome 
• Congenital or acquired agammaglobulinemia (e.g., 

X-linked agammaglobulinemia) 
• Congenital or acquired profound lymphocyte 

dysfunction 
• Hematological malignancy on intensive therapy 

expected to cause prolonged, profound 
lymphopenia or antibody deficiency (e.g., acute 
leukemia during induction, treatment for 
relapsed/refractory disease, or recent 
immunotherapy) [Hashmi 2024] 

• HIV infection with CD4 <15% or <200 cells/mm3 
• Hematopoietic stem cell transplant (HSCT) <6 

months or active graft versus host disease 

• B-cell depleting agents in past 6 months (e.g., 
rituximab, blinatumomab) 

• T-cell depleting agents in past 12 months (e.g., 
alemtuzumab, high-dose cyclosporine, 
abatacept, anti-thymocyte globulin) 

• CAR-T therapy in past 12 months 
• Tyrosine kinase inhibitors (e.g., ibrutinib, 

acalabrutinib, others) 
• High-dose corticosteroids (≥20 mg [≥0.5 mg/kg] 

prednisone or equivalent for ≥4 weeks) 
 

*Example therapeutics that predispose to substantial immunosuppression 
 165 
Table 2. Examples of factors associated with increased but not high risk of progression* 

Example health condition Example therapeutics+ 
• Chronic heart disease, cyanotic or otherwise 

hemodynamically significant 
• Chronic liver diseases 
• Chronic lung diseases other than asthma  
• Conditions associated with moderate 

immunocompromise (e.g., acute lymphoblastic 
leukemia in maintenance; solid tumors receiving 
conventional chemotherapy; HSCT >6 months 
prior; immunomodulatory therapy; solid organ 
transplantation) 

• Diabetes mellitus 
• End-stage renal disease 
• HIV with CD4 >200 cells/mm3 
• Neurodevelopmental conditions inclusive of 

Down syndrome 
• Obesity 

• Anti-IL-6  
• Anti-IL12 and 23 
• Corticosteroids 10-20 mg (0.25-0.5 mg/kg) for 

≥4 weeks 
 



• Pregnancy (current or within 6 weeks of 
pregnancy) 

• Prematurity with ongoing sequelae affecting at 
least one organ system (e.g., chronic lung disease, 
neurodevelopmental sequelae) 

• Sickle cell disease 
*These factors vary in terms of the degree of risk they confer. For those that confer less risk, the benefit 
of antiviral therapy will likely be lower.  
+Example therapeutics that are less likely to predispose to substantial immunosuppression. 
 166 
BACKGROUND AND APPROACH TO RISK STRATIFICATION  167 

 168 
As in adults, classification of COVID-19 severity is helpful in targeting specific treatments to 169 

disease stages for which benefit has been demonstrated in trials. Clinicians should determine severity of 170 

illness according to the categories in Table 3. The scope of this guideline update is mild to moderate 171 

COVID-19. 172 

  173 

Table 3. Assessment of clinical severity of COVID-19 to target treatments 174 

Severity of COVID-19 

Mild-to-moderate COVID-19: SpO2 >94% on room air and not needing supplemental oxygen*  

Severe but not critical COVID-19: SpO2 ≤94% on room air or needing low-flow supplemental oxygen 

Critical COVID-19: Needing high-flow oxygen or non-invasive ventilation, mechanical ventilation, or 

ECMO  

ECMO: Extracorporeal membrane oxygenation; SpO2: Oxygen saturation 
*Treatment of mild-to-moderate COVID-19 is generally considered in people with risk factors for 
progression to severe disease, hospitalization, or death. Pediatric risk factors for severe COVID-19 are 
discussed above. 

 175 

The clinical course of acute COVID-19 is typically less severe in children than in adults. Rates of 176 

SARS-CoV-2 infection [CDC Demographic trends, Stokes 2020] and hospitalization [Kim 2020] are also 177 

lower in children than in adults, and asymptomatic infection is more common [Han 2021, Chung 2021]. 178 

However, a subset of children with SARS-CoV-2 infection will progress to severe disease [Delahoy 179 

2021, Siegel 2021, Wilde 2023, Williams 2021]. Among hospitalized pediatric patients, the percentage 180 

requiring intensive care is comparable to that observed in hospitalized adults with COVID-19 [Aparicio 181 

2024, Marks 2022, Swann 2020]. Therefore, careful risk stratification is essential to identify pediatric 182 



patients at high risk of progression to severe disease who are most likely to benefit from antiviral therapy. 183 

Because mortality rates from COVID-19 are extremely low in children, mortality data were not 184 

considered. Hospitalization data were evaluated, and the panel’s recommendations are primarily driven 185 

by the critical outcome of hospitalization. For hospitalization, risk categories were stratified into low risk, 186 

increased but not high risk, and high risk for progression to severe disease. Baseline risks for 187 

hospitalization in children were estimated as in adults for each category (0.5%, 3.0%, and 6.0%, 188 

respectively). The panel’s rationale for deriving these estimations is described in a previous publication 189 

[Shumaker 2026]. Observational studies, summarized in meta-analyses and systematic reviews, have 190 

identified several key risk factors for severe COVID-19 in children [Aparicio 2024, Harwood 2022]. 191 

These can be broadly categorized as underlying health conditions, demographic factors, and prior 192 

immunological exposure.  193 

Certain demographic factors correlate with disease severity [Antoon 2021, Holmes 2023, Saatci 194 

2021, Swann 2020]. Several studies have shown age to be a key risk factor, with infants (<1 year) and 195 

adolescents (>12 years) at higher risk than young children [Aparicio 2024, CDC COVID-19 Response 196 

Team 2020, Dong 2020, Harwood 2022]. As a result, the panel’s recommendations are stratified by age. 197 

In addition to age, underlying medical conditions are the most significant predictors of severe 198 

disease and thus are a major factor for risk stratification in the panel’s recommendations for antiviral 199 

treatment. These conditions include cardiac disease, neurologic disorders, prematurity (in young infants), 200 

diabetes, obesity (particularly if severe), chronic lung disease, and moderate or severe 201 

immunocompromise [Aparicio 2024, Harwood 2022]. Having multiple comorbidities is associated with 202 

higher risk than single conditions, and pediatric patients with multiple comorbidities are more likely to 203 

benefit from antiviral therapy. 204 

It is important to consider, especially while implementing conditional recommendations, that the 205 

risk of disease progression comprises a continuum. The presence of various additional factors weighs 206 

toward higher risk and therefore likely greater benefit of antiviral treatment. Consistent with the finding 207 

that multiple comorbidities are associated with increased risk, markers of medical complexity, including 208 



presence of a feeding tube, respiratory support, and other medical devices, are strongly associated with 209 

the risk of severe disease [Prodanuk 2025]. Although most pediatric studies have not evaluated the 210 

severity or degree of control of comorbidities, these are plausible contributors to risk. Additionally, lower 211 

socioeconomic status has been associated with increased disease severity, a pattern observed in many 212 

other infectious diseases [Bettenhausen 2017]. This disparity is likely driven by factors such as limited 213 

access to healthcare, crowded living conditions, and barriers to timely medical intervention [Beck 2015].  214 

Finally, an important consideration in the overall risk of severe disease is the child's 215 

immunological status. Prior immunity, acquired through recent vaccination or SARS-CoV-2 infection, is 216 

associated with a reduced risk of severe disease, a protective effect that is also well-documented in adults. 217 

However, data are insufficient to precisely assess how risk changes based on factors such as number of 218 

vaccine doses, time since vaccination, time since infection, dominant SARS-CoV-2 variants, and ability 219 

to mount an immune response, particularly as these factors evolve over time at both individual and 220 

population levels.  221 

Given the scarcity of clinical trial data on the treatment of COVID-19 in children, 222 

recommendations in these guidelines for management of non-hospitalized children are extrapolated 223 

largely from safety and efficacy data from clinical trial data in adults, as well as expert interpretation of 224 

other indirect evidence. Most children with mild or moderate COVID-19 without risk factors do not 225 

progress to more severe disease. As with adults, supportive care alone is recommended for these patients.  226 

Treatment options for pediatric patients with mild to moderate COVID-19 who are deemed to be 227 

at high or increased risk for progression to severe disease are either nirmatrelvir/ritonavir within 5 days of 228 

symptom onset (for patients aged ≥12 years who weigh ≥40 kg) or remdesivir within 7 days of symptom 229 

onset (for patients of all ages).  230 

Why is nirmatrelvir/ritonavir considered for treatment? 231 

Nirmatrelvir/ritonavir combines nirmatrelvir, an inhibitor of SARS-CoV-2 main protease, with 232 

ritonavir, which increases levels of nirmatrelvir by inhibiting nirmatrelvir metabolism by cytochrome 233 

P450 3A4 (CYP3A4). Although the FDA has approved nirmatrelvir/ritonavir for adults age 18 and older 234 



with mild-to-moderate COVID-19, the drug remains under EUA for high-risk adolescents aged 12 to <18 235 

years and weighing ≥40 kg with mild-to-moderate COVID-19 [FDA EUA nirm/rit]. Under the EUA, 236 

nirmatrelvir/ritonavir must be initiated within 5 days of symptom onset. Nirmatrelvir/ritonavir is the only 237 

enteral antiviral available for COVID-19 treatment for adolescent patients. In the United States, 238 

molnupiravir is authorized under EUA only for patients ≥18 years of age due to animal studies that 239 

suggest harmful effects on bone and cartilage growth [FDA EUA Update August 9, 2024]. 240 

Why is remdesivir considered for treatment? 241 

Remdesivir is a nucleoside analog prodrug, the active form of which is incorporated by viral 242 

RNA polymerase into nascent RNA chains, leading to premature RNA termination [Kokic 2021]. 243 

Remdesivir is the only antiviral available for COVID-19 treatment in infants and children <12 years of 244 

age or weighing <40 kg. The drug is approved by the FDA for patients of all ages, including term 245 

(estimated gestational age ≥37 weeks) neonates who weigh at least 1.5 kg. 246 

 247 
METHODS 248 

The panel’s recommendations are based on evidence derived from systematic reviews and adhere to a 249 

standardized methodology for rating the certainty of evidence and strength of recommendation according 250 

to the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) approach 251 

(Supplementary Figure 1) [Guyatt 2008]. The recommendations have been endorsed by the Pediatric 252 

Infectious Diseases Society, Society for Healthcare Epidemiology, and the Society for Critical Care 253 

Medicine.  254 

Strong recommendations (“the panel recommends”) are made when the recommended course of 255 

action would apply to most people with few exceptions. Conditional recommendations (“the panel 256 

suggests”) are made when the suggested course of action would apply to most people with many 257 

exceptions and shared decision making is important.  258 

Literature reviews were conducted in September 2024 and June 2025. Key eligibility criteria at 259 

both the topic and clinical question levels guided the selection of studies for inclusion.  260 



A critical appraisal of the evidence according to the GRADE (Grading of Recommendations 261 

Assessment, Development, and Evaluation) approach, along with an assessment of the benefits and harms 262 

of care options, informed the recommendation(s) [Guyatt 2008, IDSA Handbook]. Details of the 263 

systematic review and guideline development processes are available in the Supplementary Material. 264 

 265 
NIRMATRELVIR/RITONAVIR 266 

SUMMARY OF EVIDENCE FOR NIRMATRELVIR/RITONAVIR 267 

The literature search identified three RCTs of nirmatrelvir/ritonavir for mild-to-moderate 268 

COVID-19 in adults that reported on the outcomes of hospitalization, serious adverse events, adverse 269 

events requiring discontinuation of treatment, and symptom resolution [Hammond 2022, Liu 2023, 270 

Hammond 2024, Hammond 2025] (Table 4, Supplementary Tables 1 and 2, Supplementary Figure 2). A 271 

phase 2/3 open-label, single-arm trial to assess the safety, pharmacokinetics, and efficacy of 272 

nirmatrelvir/ritonavir in patients aged <18 years with risk factors for severe COVID-19 is in progress 273 

[EPIC-Peds]. An investigation using electronic health record data from 8 health systems of 274 

nirmatrelvir/ritonavir prescribing between January 2022 and August 2023 showed that use was 275 

infrequent, with only 408 (2%) of 20,959 patients aged 12 to 17 years receiving a prescription within 4 276 

days of their COVID-19 diagnosis [Bose-Brill 2024].   277 



Table 4. GRADE Evidence Profile: In children with mild to moderate COVID-19, does treatment with nirmatrelvir/ritonavir vs. no treatment 278 
result in better outcomes (e.g., time to symptom resolution, hospitalization, progression to severe or critical illness)? 279 

Certainty assessment № of patients Effect 
Certainty Importanc

e № of 
studies 

Study 
design 

Risk of 
bias Inconsistency Indirectn

ess Imprecision Other 
considerations 

Nirmatrelvir 
/ ritonavir 

no nirmatrelvir 
/ ritonavir* 

Relative 
(95% CI) 

Absolute 
(95% CI) 

Hospitalization (follow-up: 28 days) 

2[Hammond 

2022, 

Hammond 

2024] 

randomize
d trials 

not 
serious 

not serious seriousa 

 

 

 

 

  

seriousb none 13/1693 
(0.8%)  

0.5% RR 0.17 
(0.10 to 

0.31) 

4 fewer 
per 

1,000 
(from 5 
fewer to 
3 fewer) 

⨁⨁◯◯ 
Low 

 
 
 
  

CRITICA
L 

seriousa 

  
3.0% 25 fewer 

per 
1,000 

(from 27 
fewer to 

21 fewer) 

⨁⨁◯◯ 
Low 

  

not 
seriousa 

6.0% 50 fewer 
per 

1,000 
(from 54 
fewer to 

41 fewer) 

⨁⨁⨁◯ 
Moderate 

Serious adverse events 

3[Liu 2023, 

Hammond 

2022, 

Hammond 

2024] 

randomize
d trials 

not 
serious 

not serious not 
seriousa 

seriousb none 32/1895 
(1.7%)  

91/1881 (4.8%)  RR 0.52 
(0.20 to 

1.35) 

23 fewer 
per 

1,000 
(from 39 
fewer to 
17 more) 

⨁⨁⨁◯ 
Moderate 

CRITICA
L 

Adverse events requiring discontinuation of treatment 



Certainty assessment № of patients Effect 
Certainty Importanc

e № of 
studies 

Study 
design 

Risk of 
bias Inconsistency Indirectn

ess Imprecision Other 
considerations 

Nirmatrelvir 
/ ritonavir 

no nirmatrelvir 
/ ritonavir* 

Relative 
(95% CI) 

Absolute 
(95% CI) 

3[Liu 2023, 

Hammond 

2022, 

Hammond 

2024] 

randomize
d trials 

not 
serious 

not serious not 
seriousa 

seriousb none 24/1895 
(1.3%)  

9/1881 (0.5%)  RR 0.75 
(0.5 to 
1.13) 

26 fewer 
per 

1,000 
(from 53 
fewer to 
14 more) 

⨁⨁⨁◯ 
Moderate 

IMPORTA
NT 

Symptom resolution for patients at high risk (follow-up: 28 days)c 

1[Hammond 

2025] 
randomize

d trials 
not 

serious 
not serious not 

seriousa 
seriousd none 619/970 

(63.8%)  
566/986 (57.4%)  HR 1.20 

(1.07 to 
1.35) 

67 more 
per 

1,000 
(from 25 
more to 

110 
more) 

⨁⨁⨁◯ 
Moderate 

IMPORTA
NT 

Symptom resolution for all patients (follow-up: 28 days)e 

1[Hammond 

2025] 
randomized 

trials 
not 

serious 
not serious not 

seriousa 
seriousd none 619/970 

(63.8%)  
566/986 (57.4%)  HR 1.20 

(1.07 to 
1.35) 

67 more 
per 

1,000 
(from 25 
more to 

110 
more) 

⨁⨁⨁◯ 
Moderate 

IMPORTA
NT 

CI: confidence interval; HR: hazard ratio; RR: risk ratio 280 
*For hospitalization, percentages represent illustrative baseline risks for patients without risk factors for progression to severe disease, patients at increased but 281 
not high risk, and patients at high risk. 282 
Explanations 283 
a. Most trial participants were adults and evidence in pediatric patients is limited, reducing applicability to children. In addition, key trials were conducted in the 284 
pre-Omicron era and largely among unvaccinated, high-risk outpatients; current baseline risks and hospitalization patterns have changed substantially, which 285 
may affect applicability—particularly for lower-risk populations where hospitalizations are now rarer and less specific to COVID-19. Because the trial 286 
populations closely match those at highest risk today, the panel did not further downgrade for baseline-risk differences in the highest-risk stratum but did 287 
downgrade for indirectness in lower-risk strata. 288 
b. Few events do not meet the optimal information size and suggest fragility in the estimate (Guyatt 2011). 289 
c. Median time to resolution: NMV/r 16 days (95% CI: 15, 18) vs. placebo 19 days (95% CI: 18, 20). 290 



d. 95% CI crossing threshold of meaningful difference; median time to resolution: 95% CI not completely separated. 291 
e. Median time to resolution: NMV/r 16 days (95% CI: 15, 18) vs. placebo 19 days (95% CI: 18, 20) for EPIC-HR; 12 days (95% CI: 11, 13) vs. 13 (95% CI: 12, 292 
14) in EPIC-SR 293 



 

 
 

BENEFITS OF NIRMATRELVIR/RITONAVIR 294 

In the EPIC-HR clinical trial that enrolled high-risk, unvaccinated adults, nirmatrelvir/ritonavir 295 

was associated with a relative risk reduction for hospitalization or death of 89% [Hammond 2022]. One 296 

large retrospective study of children aged 12-17 years found that use of nirmatrelvir/ritonavir was 297 

associated with a relative risk of hospitalization of 0.66 (95% CI: 0.56-0.71) [Wong 2024]. 298 

 299 

HARMS OF NIRMATRELVIR/RITONAVIR 300 

Drug-drug interactions represent the most significant safety concern associated with 301 

nirmatrelvir/ritonavir. Ritonavir acts as a pharmacokinetic enhancer by inhibiting CYP3A4, thereby 302 

increasing plasma concentrations of nirmatrelvir. However, this same mechanism can lead to elevated 303 

levels of co-administered medications that are substrates of CYP3A4, potentially resulting in toxicity or 304 

adverse effects. Given the extensive list of medications affected, clinicians should carefully assess for 305 

interacting medications before prescribing [Paxlovid label]. Many drug-drug interactions can be mitigated 306 

by reducing the dose of or holding the interacting medication [Liverpool website]. 307 

Clinically significant adverse drug reactions were uncommon in controlled studies of 308 

nirmatrelvir/ritonavir in adults (Supplementary Figures 3 and 4). Dysgeusia (5%) and diarrhea (3%) are 309 

the most reported adverse reactions. Severe dermatological reactions such as Stevens-Johnson syndrome 310 

have also been reported [Paxlovid label]. A retrospective single-center chart review study identified 311 

presumed treatment-related adverse events in 2 of 92 adolescents who received nirmatrelvir/ritonavir 312 

[Lee 2025]. However, there are no controlled prospective studies of pediatric patients. 313 

 314 

OTHER CONSIDERATIONS FOR NIRMATRELVIR/RITONAVIR 315 

Other considerations for nirmatrelvir/ritonavir for children include renal function and available 316 

dosage forms for administration. Renal dosing for pediatric patients ≥12 years of age and ≥40 kg is based 317 

on estimated glomerular filtration rate (eGFR): no adjustment is needed for mild impairment (eGFR ≥60 318 

mL/min), but for moderate impairment (eGFR 30–59 mL/min), the dose is reduced to one 150 mg 319 



 

 
 

nirmatrelvir tablet and one 100 mg ritonavir tablet twice daily for 5 days. For severe renal impairment 320 

(eGFR <30 mL/min), a modified regimen is used: 300 mg nirmatrelvir with 100 mg ritonavir on Day 1, 321 

followed by 150 mg nirmatrelvir with 100 mg ritonavir once daily on Days 2–5. For patients on 322 

hemodialysis, dosing is the same as those with eGFR <30 mL/min and dosing should occur post-dialysis 323 

to optimize drug exposure [Paxlovid label]. 324 

Another key consideration is the availability and suitability of dosage forms for pediatric use. 325 

Paxlovid is currently available only as nirmatrelvir 150 mg and ritonavir 100 mg oral tablets, which are 326 

co-packaged in various dose packs. Per the package insert, these tablets must be swallowed whole and 327 

cannot be crushed or chewed, which may pose challenges for younger adolescents, those with swallowing 328 

difficulties, and those dependent on enteric feeding tubes. At present, there are no liquid formulations or 329 

alternative dosage forms approved, which limits administration to those children able to swallow tablets.  330 

 331 

CONCLUSIONS AND RESEARCH NEEDS FOR NIRMATRELVIR/RITONAVIR 332 

Overall, nirmatrelvir/ritonavir is a valuable therapeutic option for preventing progression to 333 

severe disease in high-risk adults, though application of these data to adolescents requires caution. 334 

Adolescents aged 12-17 years of age may benefit from treatment, but the absolute risk reduction is likely 335 

lower due to the milder disease course pediatric patients experience. There is a lack of data evaluating use 336 

of nirmatrelvir/ritonavir in patients under 12 years of age. The ongoing EPIC-Peds trial will provide data 337 

on safety, pharmacokinetics, and efficacy in children, but until those results are available, clinicians must 338 

rely on limited retrospective studies or extrapolated adult data. Future research should prioritize younger 339 

age groups and explore alternative formulations suitable for children. 340 

 341 

REMDESIVIR 342 

SUMMARY OF EVIDENCE FOR REMDESIVIR 343 

Studies involving the use of remdesivir in hospitalized patients with COVID-19 [Beigel 2020, 344 

Sise 2024, Spinner 2020] have generally focused on adults age ≥18 years (Table 5, Supplementary Tables 345 



 

 
 

1 and 2, Supplementary Figure 5). Two trials included children aged ≥12 years [Goldman 2020, Spinner 346 

2020], but one focused only on treatment of severe COVID-19, and neither reported separately the 347 

number of participants aged <18 years or their associated outcomes (including adverse events). The key 348 

trial investigating an outpatient course of remdesivir to prevent hospitalization or death in high-risk 349 

patients (PINETREE study) included 8 participants between ages 12 and <18 years [Gottlieb 2022]. 350 

 351 



 

 
 

Table 5. GRADE Evidence Profile: In children with mild to moderate COVID-19, does treatment with remdesivir vs. no treatment result in better 352 
outcomes (e.g., time to symptom resolution, hospitalization, progression to severe or critical illness)? 353 
  354 

Certainty assessment № of patients Effect 

Certainty Importance № of 
studies 

Study 
design 

Risk of 
bias Inconsistency Indirectness Imprecision Other 

considerations remdesivir no 
remdesivir* 

Relative 
(95% 
CI) 

Absolute 
(95% CI) 

Hospitalization (all-cause) (follow-up: 28 days) 

1[Gottlieb 

2022] 
randomized 

trials 
not 

serious 
not serious seriousa 

 

 

 

 

 

 

 

 

 

 

 

  

seriousb 

 

 

 

  

none 5/279 
(1.8%)  

0.5% HR 
0.28 

(0.10 to 
0.75) 

4 fewer 
per 1,000 
(from 4 

fewer to 1 
fewer) 

 
⨁⨁◯◯ 

Low 

 
  

CRITICAL 

seriousa  very 
seriousb  

3.0% 22 fewer 
per 1,000 
(from 27 

fewer to 7 
fewer) 

⨁⨁◯◯ 
Low  

not seriousa  seriousb  6.0% 43 fewer 
per 1,000 
(from 54 
fewer to 

15 fewer) 

⨁⨁⨁◯ 
Moderate 

Covid-19-related medically attended visits (follow-up: 28 days) 



 

 
 

Certainty assessment № of patients Effect 

Certainty Importance № of 
studies 

Study 
design 

Risk of 
bias Inconsistency Indirectness Imprecision Other 

considerations remdesivir no 
remdesivir* 

Relative 
(95% 
CI) 

Absolute 
(95% CI) 

1[Gottlieb 

2022] 
randomized 

trials 
not 

serious 
not serious not seriousa seriousb none 4/246 

(1.6%)  
21/252 
(8.3%)  

HR 
0.19 

(0.07 to 
0.56) 

67 fewer 
per 1,000 
(from 77 
fewer to 

36 fewer) 

⨁⨁⨁◯ 
Moderate 

IMPORTANT 

Symptom alleviation  

1[Gottlieb 

2022] 
randomized 

trials 
not 

serious 
not serious not seriousa seriousb none 23/66 

(34.8%)  
15/60 

(25.0%)  
RR 
1.60 

(0.74 to 
3.48) 

150 more 
per 1,000 
(from 65 
fewer to 

620 more) 

⨁⨁⨁◯ 
Moderate 

IMPORTANT 

Serious adverse events  

4[Gottlieb 

2022, 

Beigel 

2020, Sise 

2024, 

Spinner 

2020] 

randomized 
trials 

not 
serious 

not serious not seriousa seriousb none 98/688 
(14.2%)  

77/612 
(12.6%)  

RR 
0.78 

(0.61 to 
1.00) 

28 fewer 
per 1,000 
(from 49 

fewer to 0 
fewer) 

⨁⨁⨁◯ 
Moderate 

CRITICAL 

CI: confidence interval; HR: hazard ratio; RR: risk ratio 355 
*For hospitalization, percentages represent illustrative baseline risks for patients without risk factors for progression to severe disease, patients at increased but 356 
not high risk, and patients at high risk. 357 
Explanations 358 
a. Most trial participants were adults and evidence in pediatric patients is limited, reducing applicability to children. In addition, key trials were conducted in the 359 
pre-Omicron era and largely among unvaccinated, high-risk outpatients; current baseline risks and hospitalization patterns have changed substantially, which 360 
may affect applicability—particularly for lower-risk populations where hospitalizations are now rarer and less specific to COVID-19. Because the trial 361 
populations closely match those at highest risk today, the panel did not further downgrade for baseline-risk differences in the highest-risk stratum but did 362 
downgrade for indirectness in lower-risk strata. 363 
b. Few events do not meet the optimal information size and suggest fragility in the estimate. For the outcome of hospitalization: at baseline risks of 0.5%, the 364 
entire 95% CI of the absolute risk difference is within the no effect boundary and only fragility is present (rated down once); at baseline risk of 3%, the 95% CI 365 
of the absolute risk difference includes appreciable benefits as well little or no effect on hospitalization: rated down twice (but leaving the overall certainty at 366 



 

 
 

“low” due to borderline judgments in combination with the indirectness rating); at 6% baseline risk, the entire 95% CI of the absolute risk reduction is above the 367 
panel determination of minimally important difference (rated down once)368 



 

 
 

BENEFITS OF REMDESIVIR 369 

The PINETREE study was a randomized, double-blind, placebo-controlled trial that enrolled 562 370 

non-hospitalized patients aged ≥12 years who had COVID-19 with symptom onset within the previous 7 371 

days and ≥1 preexisting risk factor for progression to severe COVID-19 [Gottlieb 2022]. Eligible risk 372 

factors included age ≥60 and various coexisting conditions, the most common of which were diabetes 373 

mellitus (61.6%), obesity (55.2%), and hypertension (47.7%); immune compromise was present in 4.1% 374 

of participants. The mean age was 50 years. Patients were randomized to receive 3 days of intravenous 375 

(IV) remdesivir or placebo. The primary efficacy outcome, a composite of COVID-19-related 376 

hospitalization or any-cause 28-day mortality, occurred in 2 patients (0.7%) in the remdesivir group and 377 

15 (5.3%) in the placebo group (hazard ratio, 0.13; 95% CI, 0.03 to 0.59). No deaths occurred by day 28. 378 

Results for the 8 patients aged 12 to <18 years were not reported separately. 379 

 380 

HARMS OF REMDESIVIR 381 

Pediatric remdesivir use is common, with real-world reports suggesting low adverse event rates 382 

[Goldman 2021, Gotzinger 2020, Player 2024]. The Clinical Administration of Remdesivir After 383 

COVID-19 Diagnosis in Children (CARAVAN) study, a phase II/III open-label, single-arm trial in 53 384 

children who received remdesivir for a median duration of 5 days, revealed no new safety concerns 385 

[Ahmed 2024]. Transient elevations in transaminases are common, especially in those with preexisting 386 

hepatic conditions. However, these abnormalities are typically mild and self-limiting and can also be 387 

related to the SARS-CoV-2 infection itself, making causal inferences uncertain.  388 

  389 

OTHER CONSIDERATIONS FOR REMDESIVIR 390 

In the ambulatory setting, accessibility, and cost of remdesivir are significant considerations. 391 

There are limited avenues in pediatric care to provide IV administration for 3 consecutive days. Infusion 392 

centers typically serve a high proportion of patients with immunocompromising and other high-risk 393 

conditions, and these facilities may not be well-designed for patients with a contagious illness. Further, 394 



 

 
 

access to IV infusion centers on weekends and holidays often presents a barrier. Many children must 395 

travel long distances to reach pediatric specialty care where infusions may be most available, and children 396 

residing in economically disadvantaged regions may be disproportionally impacted by lack of pediatric 397 

infusion centers [Brown 2023]. Finally, while precise cost-benefit analyses are not possible given that the 398 

benefits of remdesivir are poorly defined, the cost of remdesivir administration, including both the drug 399 

and the administration costs, are also significant.  400 

 401 

CONCLUSIONS AND RESEARCH NEEDS FOR REMDESIVIR 402 

Remdesivir has demonstrated benefit when given to ambulatory adults early during COVID-19, 403 

but data on its efficacy in pediatric patients are not available. Clinically significant benefits are most 404 

likely to be observed in pediatric patients who are at high risk for progressing to severe COVID-19. 405 

While the risk of remdesivir therapy appears to be low, cost and accessibility present obstacles, though 406 

there are no alternative treatments for children who are under 12 years of age or weigh less than 40 kg. 407 

Further research is needed to better identify the pediatric patients who are most likely to benefit from 408 

remdesivir and the magnitude of that benefit. 409 

 410 

HOW TO APPLY GUIDELINES TO MANAGEMENT OF PEDIATRIC AMBULATORY 411 

PATIENTS WITH MILD TO MODERATE COVID-19 412 

Table 6 provides an overview of the panel’s recommendations for treatment of mild to moderate 413 

COVID-19, based on age and risk factors for progression to severe disease. Tables 1 and 2 list examples 414 

of relevant risk factors in pediatric patients. 415 

 416 
Table 6. Approach to treatment of mild to moderate COVID-19 in infants, children, and adolescents 417 
 418 
 Risk Factors for Progression to Severe COVID-19 

Age Group None 1 associated with 
increased but not high 
riska 

Several associated with 
increased but not high 
riska 

≥1 associated with high 
riskb 

Infant  Suggest remdesivir Suggest remdesivir Recommend remdesivir 



 

 
 

(<12m) Suggest 
against 
antivirals 

Child  
(12m to <12y) 

Suggest against 
antivirals 

Adolescent  
(12y to <18y) 

Suggest 
nirmatrelvir/ritonavir 
OR remdesivir 

Recommend 
nirmatrelvir/ritonavir 
OR remdesivir 

aSee Table 1 for examples of factors associated with high risk of progression to severe COVID-19. 
bSee Table 2 for examples of factors associated with increased risk of progression to severe COVID-19. 
 419 

Management decisions should also incorporate other patient- and pathogen-specific factors that may 420 

influence the choice of COVID-19 treatments. The assessment should include consideration of: 421 

• Date of onset of symptoms 422 

• Disease severity 423 

• Pre-existing immunity from vaccination or recent infection 424 

• Drug-drug interactions 425 

• Ability to swallow tablets (for patients eligible for nirmatrelvir/ritonavir) 426 

• Patient and family preferences and values, including weighing risks and benefits of therapies and, for 427 

remdesivir, considering logistical challenges of daily infusions for 3 days. 428 

Timely initiation of antiviral therapies is critical as they are most efficacious when given as soon as 429 

possible and no later than 5 to 7 days after symptom onset. Some experts would consider remdesivir 430 

initiation >7 days after symptom onset in patients with immunocompromise. For pediatric patients with 431 

mild-to-moderate COVID-19 who are admitted to the hospital for another reason, it is reasonable to use 432 

the same approach as for non-hospitalized children. 433 

 434 

RESEARCH NEEDS AND FUTURE DIRECTIONS 435 

Important unanswered questions specific to pediatric treatment of mild to moderate COVID-19 436 

include: 437 

• What is the efficacy and safety of COVID-19 therapies approved or authorized by the US FDA for 438 

neonates, infants, and children? 439 



 

 
 

• What are the pharmacokinetics of nirmatrelvir/ritonavir tablets when crushed or dissolved? 440 

• Which sub-populations of children with COVID-19 benefit most from specific therapeutic agents? 441 

• What is the efficacy and safety of COVID-19 therapies in children who are immune from prior 442 

SARS-CoV-2 infections or vaccination?  443 

• What is the efficacy and safety of treatments for pediatric infections due to specific SARS-CoV-2 444 

variants and sub-variants? 445 

• What is the incidence of symptomatic SARS-CoV-2 rebound infection in children, and what is the 446 

efficacy and safety of antiviral therapy for these cases? 447 

• How do therapeutic agents perform when compared with each other to allow a tiered approach to 448 

treating children with COVID-19? 449 

• What are the comparative efficacy and safety of combinations of different drugs in treating different 450 

severities and clinical phenotypes of COVID-19? 451 

Future studies should prioritize inclusion of children as well as address these uncertainties to enable a 452 

more definitive treatment approach to COVID-19. 453 

 454 
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